Ethyl pyruvate reduces ventilation-induced neutrophil infiltration and oxidative stress.
Mechanical ventilation with high tidal volume causes intense inflammatory responses and oxidative stress, including the release of high-mobility group box-1 (HMGB1), plasminogen activator inhibitor-1 (PAI-1) and heme oxygenase-1 (HO-1). The mechanisms regulating ventilator-induced lung injury (VILI) are unclear. We hypothesized that ethyl pyruvate attenuated acute lung injury as adjunctive pharmacological strategy by down-regulating neutrophil infiltration, oxidative stress and HMGB1 mRNA expression. C57BL/6 mice, weighing 20-25 g, were exposed to either low-tidal-volume (6 mL/kg) or high-tidal-volume (30 mL/kg) mechanical ventilation with room air for 2-5 h and subjected to 100 mg/kg ethyl pyruvate administration intraperitoneally. Non-ventilated mice served as the control group. Evans blue dye, lung wet-to-dry weight ratio, lung neutrophil infiltration and myeloperoxidase, free radicals, gene expression of HMGB1, active PAI-1 and HMGB1 production and HO-1 expression were measured. The expression of HO-1 was studied by immunohistochemistry. High-tidal-volume ventilation induced microvascular leak, neutrophil recruitment, oxidative injury, HMGB1 and active PAI-1 protein production, and upregulation of HMGB1 mRNA and stress-inducible protein HO-1. In contrast, administration of ethyl pyruvate before high stretch mechanical ventilation prevented lung edema formation, inflammatory cytokine production, neutrophil accumulation, oxidative stress and HMGB1 and HO-1 expression. High-tidal-volume mechanical ventilation increased microvascular permeability, neutrophil influx and inflammatory cytokines. Ethyl pyruvate is capable of suppressing the VILI related to the reduction of HMGB1 and our findings support the potential use of ethyl pyruvate as a therapeutic agent for the prevention of VILI.